The study of mean returns of American stocks showed a poor coefficient of the Sharpe (1964) and Lintner (1965) capital asset pricing model or the consumption coefficient of Breeden (1979) ; Reinganum (1981) and Breeden et al. (1989) Banz (1981); Bhandari (1988); Basu (1983) and Rosenberg et al. (1985) 
PRESENTATION OF Fama and French (1993) AND THE RESEARCH HYPOTHESES

Fama and French (1992a)
To explain market returns behaviour, Fama and French (1993) developed the Fama-French three-factor model.
Before them, the capital asset pricing model (CAPM) used a single factor to explain excess return of a stock relative to market excess return. Fama and French have then added two other factors and found two classes of stocks able to generate higher returns than those of the market (small capital and stocks with high book-to-market ratios). The model can be represented by the following multivariate regression:
(1)
Where denotes excess return of portfolio at month , is excess return of the market portfolio, is portfolio return where stocks are classified in terms of performance and size and is portfolio return where stocks are classified in terms of performance and value.
As for coefficients are manifestation of market factors, size and portfolio value j, is mean abnormal portfolio return j, which is zero in the original model , is error term that has a multivariate normal distribution and identically distributed over time.
Research Hypotheses
Our empirical validation of Fama-French three-factor model aims at determining the optimal configuration that allows for a better explanation of returns, especially, we should observe high values of to confirm that the indices are not efficient. To this end, we will make changes in market size, then compare the explanatory power of the various estimates, on three hypotheses: In what follows, we will first describe data and second, we will present the methodology of constructing factors portfolio.
PRESENTATION OF DATA AND CONSTRUCTION OF FACTORS PORTFOLIO
Presentation of Data
We consider four indices of different sizes (number of composite stocks). We examine the We consider monthly returns of all indices and stocks. The study period stretches from January 2000 to December 2010. Riskless rate, we consider interest rate of a three-month maturity American treasury bond. All time series of this data are extracted from Yahoo Finance.
Methodology of Factors Portfolio Construction
Like Fama and French (1992a; 1992b) , we construct six portfolios for each index. First, the stocks will be sorted in an ascending order according to size criteria (market value: ME). Then, we divide equally the stocks into two parts. Second, we rank in an ascending order each sub-portfolio using the book-to-market ratio test. Then, we divide each sub-portfolio into three parts: the first represents 30%, the second 40% and the last 30%. As shown in Figure (1-1) , we have six value-weighted portfolios containing all the stocks in the index, namely: Small Value, Small Neutral, Small Growth, Big Value, Big Neutral and Big Growth. Next, we calculate SMB portfolio returns which are the mean return of the three small portfolios minus that of the Big portfolios:
Likewise, HML portfolio return is the mean return of two value portfolios minus the return of the two Big portfolios:
It should be noted that we consider this ranking throughout the study period, in contrast to Fama and French (1992a; 1992b) who have redone the rankings each year, because of unavailability of data on the evolution of stocks book value.
THE RESULTS AND THEIR INTERPRETATION
Time Series Descriptive Statistics
A-Descriptive statistics of the ADI index: (R) index returns are between -0.141696 and 0.0877615 with a mean of 0.0027373. MKT portfolio returns are the differences between the index returns and the three-month maturity treasury bond interest rates. Therefore, the MKT portfolio will have the same returns like those of the ADI index.
We observed negative skewness values for all elementary portfolios except SG and positive for HML, MKT and R. A negative skewness value indicates that the return distributions are concentrated on the right side of the median. SG portfolio returns distribution is right-tailed like the SMB portfolio. As for kurtosis, we recorded values higher than the normal distribution (zero).
Therefore, returns distributions of these portfolios are marked by curves with thicker tails, and consequently are leptokurtic distributions.
B-Descriptive statistics for the DJI index :
The table below reports the descriptive statistics of the DJI index: The skewness is negative for all portfolios except SG, BG and SMB. And as a result, most portfolios present left-skewed distribution that is to say distributions concentrated to the right of the median. The kurtosis is always greater than three. So we are always in front of leptokurtics distributions.
A-The descriptive statistics of the DJT index:
The table below reports the descriptive statistics of the DJT index. 
A-The Descriptive statistics of DJU index
The table below reports the descriptive statistics of the DJU index. Skeweness is generally negative, except for SN and SMB and then the distributions are leftskewed, i.e. concentrated to the right of the median. Kurtosis is often greater than 3 and distributions are leptokurtic. As for the DJU index, we found means that vary between 0,0003194 (SV) and 0,0074335 With reference to the individual significance Student test statistics, we reject the null hypothesis and accept the fact that each independent variable is significant at the 5% level, except the HML portfolio in explaining SN and BN. The overall significance of the model is always true for the six regressions at the 5% and 1% levels.
R ² and adjusted R ² vary between 0.6480 and 0.8525 with means of 0.7565 and 0.7508, respectively. The explanatory power remains strong but slightly lower than that of the ADI index.
C-The DJT index:
The table below reports the regression results of the model for the DJT index with the six composite portfolios as dependent variables: Table- respectively. Their means are 0.6833 and 0.6759, respectively, a more than average explanatory power, which is lower than DJA and DJI and greater than DJT.
• A General Discussion:
The study of regressions on these four markets leads to mixed conclusions. If we consider only the first three markets (DJA, DJI and DJT), we note that explanatory power increases with the number of firms in the index. However, for the DJU index, which is the index with a minimum number of firms, its explanatory power is not the lowest. which seemed to have biased our study.
This study had two objectives: one explicit and the other implicit. The explicit is to test the relationship between the explanatory power of the Fama-French three-factor model and index size. Fama and French (1992a) and Fama and French (1993) used a uniform size of the considered index, one hundred stocks. However, world indices are different in size. Therefore we should absolutely study the impact of variation in index size on the relevance of the model. The implicit objective is to check market efficiency. Referring to the strong values, we could conclude that stock returns can be expected from HML and SMB portfolios returns and market returns. Therefore, the four studied indices are not efficient under a strong form. This result corroborates that of Cutler David et al. (1989) and Shiller Robert (1981) .
Moreover, our study found a positive relationship between index size and , provided that the difference between indices size is strictly greater than five firms. Therefore, we can conclude that the Fama-French three-factor model is more useful for markets and indices having a larger number of firms. However, one should consider the same problem for Fama-French four-factor and five-factor models.
In this paper, we tried to examine the concept of market efficiency. This notion is of paramount importance in the finance. With it, we can classify markets according to their degrees of efficiency and, if possible, make gains and beat the market.
Technological development has contributed greatly in enhancing market efficiency by increasing information absorption rate. Therefore, it has become very difficult to make a profit, except by chance, especially in developed markets.
In our empirical section, we compared the explanatory power of the Fama-French three-facto model in four markets different in size. We found a positive relationship between the number of firms in an index and explanatory power. Therefore, we can conclude that the investor can better predict a stock price using the Fama-French three-factor model, in a larger market and make profits.
In summary, efficiency of a market or an index is a decreasing function of its size. A smaller number of stocks allow investors to better control information and predict price movements. In the presence of anomalies, arbitrageurs will instantly react and restore balance. However, this result cannot be generalized because we only studied U.S. indices.
